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(54) MULTILAYER WIRING SUBSTRATE, MANUFACTURE THEREOF. AND MANUFACTURE OF DOUBLE SIDE PRINTED WIRING BOARD 

(57)Abstract 

PURPOSE: To obtain a highly reliable and high density wiring board having excellent heat- 
resisting property, mechanical characteristics and electric charactistics and the like at low cost 
by a method wherein a conductor pattern layer and an interlayer insulating film layer are 
alternately formed on the double-side printed wiring board, on which a conductor pad is provided, 
connected to the conductor of a filled-up through hole. 

CONSTITUTION: At least one or more layers of conductor pattern layers 701 to 708 and an 
interlayer insulating film layer are alternately formed on a double- side printed wiring board 
where a conductor pad 709, to be connected to the conductor of a filled-up interlayer 
connection through hole is provided. The conductor pad 709, the conductor pattern layers 701 to 
708 are electrically connected with one another. For example, after the through type plated 
through hole of the double side printed wiring, where the surface layer conductor is patterned, 
and the conductor gap have been filled up by an organic high molecular insulating film, a 
conductor pad 709, which will be connected to the surface conductor and the through type 
plated through hole conductor, is formed. . . 
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(2) 

1 

im*m2] (i) ss»o€x;j,-*-;vs%u. 
Esa^sx^-^-^fci^E^wiefc^raus io 

(2) > hffl««©2Ui3MM3<fctfKa«>-3 

Mr** 3] (i) jra*o*xA'-*-jufe*u 
^a*fl£A«A^-=>y3nrt^v»PSffiyu > fe« 

(2) KP®7 r U>hi3»«^e*^<tOfSa«)o* 

set « is t *-§stsftMtt> s nfciHa»x;i'-*-;i' 

( 1 ) 'KWffi:/U > hES^ttC^HOVSfc&ffiSK 30 

(2) K&i»£fewffi7u>FE*s«£©iyj£tim-r* 

(3) &&m&&MW7V > FE««#|Sl<N#lfrS-e-T 

a -> s - * - ;n3<t t;fiaiB»frM« ir *&»-r *xe 

(4) KSSI&^S&V^Kltt^JRias^flOffifftCII? 

(5) &«^£^£ftV>«E»tt#«»B^lltr«#£« 

-fr-SIgi:. 



4$BB¥6-2 7 5 9 5 9 

2 

arrsiea*. 

( 1 ) timm-fV > hE*Mg-hC^cBCQ¥Sfc&$!£i9! 

(2) R&S£8Poffi^U>hE««£©ra£#M-rs 
Iti. 

(3) K^ffl ; &eisffl7 r u>hEii«*reij^«i3-a-T 
» o £ x ;w - * - j: itaea*#rai© caarrs xe 

(4) mm«**&v>ttm*M*£HFMK*cff> 

*ffi«:*Ht5X3et. 

ftrrsxgt. 

(6) m[m^M»T-cmhti^msm»±m*mmts 

Ci**B6] Wffi7U>FE««©3lJB3M«3«fctfll 

a© o £ x ;w - * - )vmfr<omfe&mizmm- zmw 
v Hs^*r-5xe*t. 

(1) iilffifilft^t^V-^-J^&IJiEfilftt) 

sxji.- * - )v l t$i&$Lmm#><DMm t 

(2) &m#±e>mm&m\zvv>xba&vrt*->& 

E*«©80fc5r8u 
[K*«7] pffi^U>HEi««cD^S##:*SJ:^S 

(1) WEsa«&t>€rxju-*-;v^fcttstiEsa»o 
£ x ;u - * - )u t ffi(E**WBi t d^ttisia^cjas 
Btrsasn&iiyu > hE««Sffi©0f3£iiSJcu 

(2) KVv'Xhrofe^^-X^JC^^fiKL-. K 
»Sn&BIBI»«X^-*-JKOW#i:WE*#ca8« 

(1) S)tttitefi:«aiS:fi£Krr5XiB4:, 

s^-r-sxet. 
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3 

t. 

(4) m#&Bf%?z>i:m£. 

( 5 ) nmwzj: o mztmsmmmtt^mfc-? -ax 

(6) &*#rox-y^>^|-J;D/'?:5'->£J§M£f *I 
E*©*BE**K©M&*ifc. 

&m&3L#*>'®Bato£m, sortie 2H.&U© 

£U:©->7 >8&xxer;Mi1&*^*<fc^4*©i£fifc*&, 
SHWc 2 «EU:©^>i/->i' n?7->#*fc*T*fl: 

£-&©*&fifc<g>©i*i. 4>fc< £<e> i oeLLfc-g-tmrnfr 

©&f£tn?ifc*£<b£*SI8i-r-5gtlJi«4, 5E*©V> 

c«*^ i o ] mymimmm^ '>n < 1 *> . £s 

lc45V>TH^©##tB*fiSSJft;-&4(b. x#*->8fffi. 7 

teeu©£'Bfg@SJx#*->8ffli, 79 'J w- h^y-r 
-, x&itmmm, 7s>*©&«ffc*ij?£^tri&j&&i© 
wr n^r*s c t &¥mt?zm*JA 8 e«©#be 
«*K©lljfcMfc. 

m*m 11] 73 >*««ft:JW*t, v>->7>$>75 

fctNttfc-r&IMHU 0E*©*BE*«1R©SSi2F 
St. 

[5699©»aiJa:gliig] 
[0 0 0 1] 

&fc#JiK«g«isJ:tf*-©«ii*Sc. MtftcfltE^B 
EUSfilcffl^ sn-srasyu > hiBiSI«©iJifi*S;lc 

[0 0 0 2] 

[«*©ft«] ifiip, t£3fc©*BE«SS«*s«fct«-©S! 
jS*ffiiZ#fe<bSfb^B;SK34*SffiiiSS«ii«tt;-€-© 

[0 0 0 3] C©^S:lr*^T»a. :/'J > hE*S«©$ 

jh*# t tr ;v H 7 y y©**Bfe«fct/tf;i/ H 7 «y :/© s* 
#BE±©Jg*&*t. H U U >^iC«k**a«e>o£x,>l— 
*-;^CJ:*»iRT!ft<, n>7*-v;i/fcf7lc«t0» 
IfcSti*. *-©*:«>, t¥SE©Ra*-o$x;w-*-;p© 



(3) ^IBJP6- 2 7 5 9 5 9 

4 

*TSfHH»K£ i57"U > HE»fil::tt:^*.fcBS8fafc: 
*BE«S«***t&n£. L*»Uft*ts. ^U>hE» 
«©SB*#.»:f*iB*#£:©Sa2, 7"'J > hE«tRMffi 

©»««. Kieie©s»aBTjgti6$n.&jia»-3S 
x;w-^-;nc«t-s««-c»*fc*ic. c©#\ e«& 

[0 0 0 4] gifc, H'J 'J>^tCJ:0^flcU TtSftS 

i0 ;VF7*y:/j!fc«C«fcS»K*BE«B£«Mrc£fc<r>. 
*s. ^nirBia-Ti-bWtLTtt, *H8¥4-148 5 

9 o^igffl«©f£tsa»fcj stress. 

[0005] Mffitt$R©a:AtLT. sma«e©fc»ic 

HU U>yT^L-it«>-3#X^-*-JP©^*»Sg3i5 

<&*{*/ty H*^dcbTJ6o#x;i/-*-;i'©ffi8is^r 
»«fflT-6*BE«»fi0>Bjtosr8s*«**. ^nicwa 

-r^feOtLTtt. «9A«»HJF4 - 1 6 8 7 9 4-%& 

iO [0 006] *BE«£«©B&-r * 2 B 

©3M*B©«iRtCli«-^-p*Sdt. yj>hEi»ffi©M 

®»*wa i mEk±<Dmftm*mTit 2 b©*#b©» 
irks. »iixfi©s»ai®-e^-r«.sa«) 
r>€rx;u-*-;n::ig&3 , *£fc*.7\ a*±*to«:* 
BE«&«Ktt^s»3nTv>fcv>ita«>-3£x^-* 

[0 0 0 7] 

[«w**«ftL'«fc5i-r<5BijS] ±eays©tsarai. 

50 -5»^«tf;i/H7yyfetta«Tr**^raa***ofc. 
sa»o£x;i/-*-;wD&(^-x©:/'j >hE*i« 

fctUTfe. trjUK75/^ > T^L/S:*^Bt'<-X© 
> hEISSWrtB^^BOWS^^^Ii^-X©^ 
U > HE««©W®©S5iK* t5>fc©(c. KiiXll©« 

»aBTfia«>tJ^x;w-*-;>€:^«L^ttntf*e. 
»jfixes»a»«cr®j«-r-5^ta. ^s«>snTv» 

40 0. SSI', S5afSE»*^J«TS.5fc:^K72;^© 
*3fe©«iESS*ISlCSfflf* r i: IJT^fcV> t ^ "5 K 

[0008] iEsaeftwraras^^ft-r 

^©i#tt»ciin. inxK m«tt**iBs^. sa 
fto^x^-*-^©^©^**)*^^ K$$ei8if 

£*rf **BE«£«. t;PF7s/yS;*t^b55 2 f: 
S6©K«KE*«IB&flb*:IBCS«-r*-€-©«3e^a!* 
±tfWE*BE«««C»lr»6n*HaB^>J > hESIffi 
50 ©SMt^St^ffl^.S^tSBWt-rs *>©•?»*. 
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5 

[0 0 0 9] 

ic *%mz&z>4s>m&m&tii.(omfSU*, 

B K&BX JU-*- JKD»» 1 89E*«: tftftS n*» 
Fa*Stt€>n&il®:7U>hE«ffi-tfc, 4>&< 
t fc 1 Bfi^©***/^ - >B iBKffiSBiB £*<2S 

mizamn? - >mm±i>mia.m\zmsrr s t>©r* 

[0 0 10] ±E*fS9i©#BEi»S«©<-X 

(i) &b 

S»o#x;V-*-;^J:^t9E*fl:m!9€W«*JS^ 
^OffiiSKT^lSrsiS, (2) RWffiyj>hE«l 
«©*BB#*$J:**HB«>o £x;i/-*-;uB#©FJf£ 

[ooii] m~<D^m\t. (i) jra«>r3^x;v-*: 

> hE«s«©»Efiaa»o#x^-*;-ju&^r«* 
iis^oiaeieT^a-rsxsa:. (2) mmm7v> 

[0 0 12] ±ffilgfflft, SIlii^gX^-^-M 
tl. SB*#:*V^^-^>i/3nfciiluffi^'U>hE«l 
«©SrERffi»o#x;P-*-^*5«fc^WE*«craBiS: 

JU-*-;H£WU BBBttflV^-XJ/iTSn-CHfc 
t»KB^U > hE««<0BESa86-3#x;i/-*-;H£ 

rbt*. 

[0 0 13] -TfZt>*>* (1) ttMB:/U>hEB«± 
K:£®©¥JBfc&M£a2:BU RPoBy'J>l-E««i 
R&H t © W fcjSSiJS:^* ts. V>«e»ittW«*i«^WB 
ttSffctrXSt, (2) K&gs.fctSEPqB^U^ESfi 

twHs^a-r^xiet. (3) te^s*feWByu> 

HE»«#ft^»31tTR«ffl£^£fc^iftB«W« 
*S^B?B#:*SB«) o £ X * - * - ;M3 <fc tfBttffl 

BK£«-r*xe£. (4) 

«*B#?lfflB#K#*E£;<)>tt*Xgt. (5) tftJS 

(6) R^«*»#^TBfcnfcBft:.Lffi£BtiiS 

[0 0 14] ±EX8©rt> WB7"J>hE*6« 

©^S»flc*J:tma*o^X^-*-;i/B*©Sf«fi: 



(4) #W¥6-2 7 5 9 5 9 

BKS5«e$n*B^.y FSMt5ISS$6l:iL 

<«swt5. m-<o^m\t, (i) Ra*^#x;w-* 

-Jl-SfeliRiis&o#X^-^-JV'i:*«:MBi:^«l 

»B#^©f&»KT**snfciaoffi:/'J > hE««©3i 

B^BIC/ty Hffl»^^tSTSX)ei. (2) 

(3) KB#£Xy^>yiCJ:0Wj£©^Kl;:A* 
-X>^U KWv?Xh£m«-r-5XS<h£^tr9-:7> 

20 [0 0 15] Bxoarifctt. (1) Si6oS7;k-* 

- * ft »ai «> ■=> t* x ;i/ - * - ;w t k b t a**r ft 

^^©ISBBT&BSnfciiigB^U > hEB&^E 
©9f«ttBICU5?X KOftf/^->£Mt5l8 
i. (2) RW^Xh©8c#/^->f*jk:B#£jefS 
U SI^X hS:*!IB-r-5XfitS:^tr7v : -<^-i'^ft 

-fr-from&htii&mmzimsnzmKrty Ka*« 
^sn^BByu > hE««*stjS-r-5 1 

[0 0 16] ±EBByj>hEBffiK>^-XSS±C 
i» BB^BEBBS^-r-S^jtSrKWr*. "T^-fe, 
(1) S3tte«»BB**K-r*xet. (2) 83t. 
SEBlck 0 «&)fcttl&SBIgt::H7*-JP*:*j£-r*x 
It, (3) B^StxfcK^tt^&ffiJiaBSaffT 
Slit. (4) B#&ffi5f£-r-SXg.k. (5) bba; 

J: <0 R«3tttttBBI»*^«flrr«xea:, ( 6 ) 
K*fl:©Xy^>yic£B/^->*BB-r-5lS££ 

[0017] cct, *mmzm^*>tiz>mm&-&*>iz 

2 B«-t©->7 >BXXT-JHt**^rr *fc-&B©»B 
*. #^ftK2«£U:©^>\/S'*n:/^>#fc£^r 
Sft^«r©B)««l©l*3©^< tt> 10K±S:#tJBj* 

[0 0 18] B3fcft»»«llitt. ^J5:<i:t>. £ 

40 KlC$1i-fc2'gB«±©*'irBH^Xj}?+i/BSB. Ti' 
?£-&trB^c«J©rt©lr^n^€r<effl-r«.. 7S> 

[0 0 19] 

Wffl] ±E»a$fiw^a©»f?tt*©t*DT*4. 
*«wtc«*#BE«s«©Bi«icin«. ^ca»sn 

fcB WS5KX ik- * - *©*# t BE*«:C»IRS n<& 

so t£<tt>im&L±o>m&rt?->miiiami&Rmmiit>* 



—442— 



7 

[0020] sigxeogieaK-rjiffife-a^^ 

- * - )v<r>mmMx. < x fejsr c tai-c^-s. 
[0021] *^c«*raffi^u > hie«fio»ja^ 

h E«« t i OK IcSJWS^Sfcfc 

^WKfl£t»*ES*>tt-5Xgi:, 
ft14^r«*S»?S9B#£®<b-r-5XSt. gE*r«*BS 

Sfc. ^^OXiBC^V^TJgdtStX-S 

[0 0 2 2] 35!:, ±EPfB^U > hE««^Jg*# 

[0 0 2 3] *5S^tC«S^)BE«S«CDSaji 
.kfttf. SS3fc#lfe»»)iiS*K-r5XS, 

st. 8%$nfcK!S3i£tt«&»ii^ffi*afl:-r.5xs 
OA^-xc^a-e-^xgsiK^ffitu^®. «e 

€> HS t ts. i T^fciiUBSH* iSffi»«IBcDS?Jt3S 
[0024] ±i2Ra»o^x;i/-*-;p*.5^«»* 



(5) ^ffi¥6-2 7 59 59 

[0025] ±E©s#£tt«&&8Mii;:tt. ±E* 
Sft-r-sts^t^-csEfls-r-sj^t^s-eftfj. pis. 

7i"Jl/-ht;T-, 3ieS^BBS&fflI, 75>»© 
•6. 5€>K. 73>***«fl;*!lK, y->7>y7S 
[0 0 2 7] 

a> [&R0U BIT, *^©&^JgCTS:ai&^US7£ 

C^JSM 1] Bill *»l8©-^*S*illC«-5MBy 
'J>HE««*<fctf-€-©»i6^&€*-ria^0, 0 5 

[oo 2 8] wffi©ft^e*Siis-r*sa»?^x;i'- 

30 *-;H 0 1 ,h£S©«iKB<h<Z>i£iR£<b*2aSi©S 
i»otX;V-*-JH 0 2, 1 0 3t*tU II© 
ffl*tn^-->5f$nfcHl (a) ICjjVrtf^XtfU-f 
5 FNB^U > hE«S&ffi*-r-5. AftE^U > hE*H 
fit LTttBTl/y>©7''J > hE»fi. m*.\£=&K 

[0 0 2 9] e:©yj>hE«l«©Sa»6o^ 

^ a- - * - ;w t nmmwo mm &mm&&ft?e>imm 
io4Tmt0i (b) icTS-rsfi&ftMfc-raa*. 

40 0 5 (a) (C^3nSi5tC. t8E01 (a) ©^U> 

h£ifi©ni$7^;i'AW(» l o 5 i:ti». r 

n£&g 5 0 1 ©Wir#AT-5. 

[0030] t(iE7'f;PA«i(afie«n osa, musses 

flc. «9A«4'&|g#^->»J6xt;^n>EXA4 7 0 0 
«*IBA*-*ATD2 1 3 1 (*B#-f >*{t^SS)S 

(#) 6 5 p h r tzmmvmm&tMLrz*, 

©T*-S. 

50 [0 0 3 1] 8t(E^l!5 0 1£7 0 < C«ClinJ»L 
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T±gS7-f;^«»j«fti o 5&«g*3-&, setc, m 

5 0 1 tmU7 U > hE««£:CD£ra£ 1 0 t o 

-iHOl, 1 0 2, 1 0 3^«£in»(:^ 
*1, 0 5 (b) K^£nsS«£*«Lfc. 
[0 0 3 2] *LT, Kr^i5 0 l£05 (b) <D«f 

5 k g f /cmMCT±T*fnl^e>, «3?IrI*»&G>SS« 
jE4. 5 kg f /cmMCTta*[«I^61W£Er^. 5# 
«CMte*i5 0 1 *7 0W62 0 O'CSTSJEjS* 
?£7 0t/»l:T#IU ^©«J8(CT3 0^W«^U 

[0 0 3 3]fLT, Mi20 5 (b) *>7y>HBMK 
&&2J5 0 ia>£^LT^J£TT2 0 Ot, 6 0^DDlft 

;h*-;noL 102, i o 3&&zf&mmmm# 
mmzmfSLtzti*. £<d&&. 05 (c) tc^sn*:/ 

U>hE»«£»fc. 

[0034] 05 (c) <D7v>hmmmz\*mmmft 
±106 \zt&mim i o 4 offi#&a*s#ir*<, 
S5 (c) <D?v>h&m&&ioox:\zijQmi„ 20 

(d) ©^U>hE»«, -Tfcfc^, 01 (b) <D?V 
>hE&«£#fc. 

[0 0 3 5] flai2^5 0 lKSsttS^-^FcMfettfc 
LT, XSS«2 OTo r r£ilT, EM2 0kgf/ 

^cojE^^ttl 0kg f/cm 2 KTT*-5^$^l:S 

k^^^xt7 y io>>f*>mm&*:8Lm-$-z> Z. £ t>T£ 

[0 0 3 6] Z(D&5\ZLTmf£lsft&l (b) O^U 
^hEMRBiWfcWU m<DT&m*X/^y*\ZT0. 5 

2*>\Z1 5 um<Dm2\zmi>* MfB^U > KE««W« 
O^ffilceil 0 7S:«ILfc01 (c) iC^^n^yU 

[0 0 3 7] #l\Z. mi 0 7 <D±\ZV&k&fflZ£QX.y 
iOIilCd: Offl 1 0 7 ^/^ - x>^ IT, 

«, t^^sn&01 (d) <DPm:/U > hE*S 
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[0 0 3 8] 2D *S5^(D*S^-mfi 

0m«*M®:7U>hE««£01. 2*#MLTS2^ 

E«fi*^Titt^0rfe^o c^i£« id tmmzL 
T01 (b) ic^^n^p®^u>hE^«*T^-r 

[0 0 3 9] C&lEffl 1] "C«, ^t>K>Z>V7 

h^^r/sicfcoai (d) n^$n^^M^u> 
itf ^ zfmzxmftrt v H 2 0 1 fcJBdSL'fco 

[0040] -r&fc-fc, 01 (b) <omm7v>hmm 
&<Dffimzm7£<Dft&&mz& 0 66o€ru>?x 

fyjiR-r^o ccd^phut, 0 2fc^$n^^ie)$n 
[0041] mmm 3] 

3«WHbT8M»-a. 0 3«, JeJHllzS&tctt®— 
C^SfiW 1] £f^«l£UT01 (b) fc^ 

[oo4 2] 0 3ic^$n^pM<D«^B*sj«rr^>n 
a«>o^x;v-^-;u3 0 1 Lwm<omzm£<D»»* 

<h^21SG)II«)o^-^-;i.3 0 2, 30 3t 
ft*U W®CD^aV^-:z>y$nTV>fc^0 3 

[0 0 4 3] JfctflC, C^ttfl! 1) tH«l:LT, C 

*W^<3[>«U&St3 0 4-T3fc*UT03 (b) iCTK^tl 
*«K£U 0 3 (b) ©»«©WHK«*®#ttfc,fc 

v&^&ui?* b &mgu\s* mat oB«e©tfc 

ft*i»o^CT*#^^H3 0 
5*MU l/^h*«iLTH3 (c) K^S**!* 

[0 0 4 4] *LT, £ <E> ± KiJrJfc©;* j£ CiOX^f 
40 >{f|/^HS»*U 8)C-8«-x^^-lli 
<DX@JC^:0»3 0 6 $;^-->^lT, Km&Ztl 

O6^O5ti©/^->^ft-503 (d) IZ^Sn* 

[0 04 5] GfHM 4] ^IC, 03. 4^11T 

%\z&<o-nmm\z%z>mm?*) > vm&WL*m 

*Tlft^0T*<5. SlltM 3] fcH*KLTBB3 
(b) ^^n<E)Piffi^U>hE«S^T^U, 
50 T0 3 (b) cr>WBf^U>hE«HROPiBB±BBJC OUB 
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(7) 



!|$H¥6-2 7 5 9 5 9 



11 



12 



[0 0 4 6] tit, Z(D±\zmfe<Djjmz£r)X.y?' 

>>fui?x b&m&is, «yt-m&' iyf>y •«* 

[0 0 4 7] &tem 5] 01, 6, 7£#J1 

(D) Xta-h8 2 8 

(A) ^>^X0XU h-^MJT^U V— h 



[0 0 4 8] mmm n 
(d) ic^^n^s^^n^sraftax^-^-^o 

[0 0 4 9] *50B«fc*5V>TBu »fc • SlftlS©* 



ttttiffij&ttflltbTTffi 



1 0 0 g 
3 0 g 
2 0 g 
4g 
4g 



C\) 2, 4-y7^y-6- [2* -^jm^^vuju- (1" ) } - 
X^-s-h'J7^>. lg 

(h) ^ote (»*»ttfS]±ofe«)©»ira»D 
[0050] £-f> ±ie - (a) tm&vmm 20* u) izmznzmwizwt. 



(x^tDVJ^ ££g^bfc8flgffltf«£?§M« 
U 8 01CT3 0^WHfllSft«^L^ tteiUtt 

tttteftaKi&fe teco^ (n) - <m 

fc. ±Gtt%ttfBMtfS6 o i£0i (d) K^sn* 
ffiffir/U > hffilftSoi^ffijrx^V-n-^T^ 5 0 
jtmftttU 8 0«CT3 OMtiHHMCftttKU 06* 

an 

[0 0 5 2] ±1206 (b) fc^«*n*fi«£3-l 0 
#n»»Lttfls*fr^ 5 0 v o 1 %:&&!;: 3 #§9lb 
T**a$ii\ SbJC7K*-K«bTftfl:a^^b^o # 

a{b^^^^*r^^«e>«««!fc§»b. T*ft*« 

KS««»*a6o«rfcJ:D 0. 2 ^mCDJl^KJ&jfcb*:* 



[0 0 5 1] 4 0 OWS5ffi*«^>^^^2 

0 2^mu **>\z. ±msyt^vxme (b) ^ 
sn*^*^*:. *<d&* mmmmmtimiuizxm 
&isftz®^2gim£<Dmmmi*»&?z>it#>\z#m 

^MOfift^frofco ««b^aifc«^J:l«l>fc*«: 

0. 1 — 0. 5mo 1/1 
0. 2 — 0. 4mo 1/ 1 
5 0-9 0V 

mmm&5c±&fc?z>f±#>i 5 o'er 3 o^khdjr 
«ft^frv\ m&\z. mmiwfzmtb-DZQo 3*15 

/im&ffilT06 (c) izmZnz&tiLhlslZ. 

[00 53] mm9&mm*(»fo&j:vmm&frS:Tfc\z 



(2 7 0g/l) 
(2 7 0 g/l) 
(3 0m 1/1) 



4 5<C> 

4 5t:> 



3# 
5# 



[0 0 54] 



ftyrt-^yZTs 3 2 8A 
ttyn-zLypT, 3 2 8L 
3 2 8C 



(125ml/l) 
(125ml/l) 
(25ml/l) 



an. 3# 



an, i# 



[0 0 5 5] 



[0 0 5 6] 



(5 0 vo 1 %) 
(lOvoU) 
50 CuSO< 



3# 
i» 



5H 2 o 



(75ml/l) 
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(8) 



*8WF6-2 7 5 9 5 9 



13 

H2SO4 (98ml/l) 
HC 1 (0. 15ml/l) 

Cu-#-HHA^-^t^y (10ml/l) 

mm mm 
^mm& 2 A/dm 2 

[0 0 5 7] ffi«r<D^lCcfcOSSfCXy^> 

Igti:DI6 0 3^-->yU 2£tC, 
I§lBK(Dtt«§PSSL,TSlIB©»#;^->l6 0 

4*mf&?Z>. 0 6 (d) K;^ 

[0 0 5 8] «iOR*li5wt%NaOH03l7M 
U^C^Cl O^W^jaUTHSSb, I2i, ff*3JItf> 

ft. mmz. V;^-P>?Xh^®tC^LTS7iC 
~7)l-i/3L-~?- (N i -P) 



i4 



[0 0 6 2] m»m 7} Ml, 7$#iLT 

:#*££&srf*« ®i (d) tc^$n^pyu>hffi 

«*^oA8. 



* [0 0 5 9] S7t^$n<5*SE«S«C0S«««, 
7 0 1 t7 0 +t^^^7>Hl^*^ 7 

02, 703<h706, 7 0 7 i^l, 7 0 4 <h 7 

0 5 t&2mm<Dmmm-v&z>o ^-xs«o^Kcom 

F 7 0 9 iilc^: 0S&ft$n<5o 
[0 0 6 0] C^tt« 6] #Cfc, 07£#JfBLT:«g 

i0 07H *«MO$etC<B^>-|IS«JC« 

^#iGI£fi0^g|T$^. ClfeMfcl 5] \Z*>^ 

0. 2 um<Dm2\zBi£vit&* mmm 6] ic*^ 
asu mmm 53 i^«cD^tcTS7t^$n^ 

* [0 0 6 1] 

8 ot: 

5# 

m\,K mv&mz c^s^i 5) H7{: 

[0 0 6 3] 



[0 0 6 4] I3£jfifl| 8] *IC, H2, 7 

*&w<D2z\zfo<z>-&mmz&z&m&&m&vmk 

#*££I&9rr*. CllJgW 2] O^T^bfcl2I2 

)VY7y-7mz&*)m7 nz&m&mmfct mm 

[0 0 6 5] mmm 93 *ic, Bi3, 7£#nt 
*»«co$ z\zfa(D-mmm\zftz>&m&mm&<D®m 

(d) i:^$n*^i«)$nfci(a»«x^-^-;^ 

[0 0 6 6] CfHSSfll 1 0J BI4. 7*|MBt, 



2. Omo _ .. . 

3. 6-6mo 1/1 
5 0-8 Or 
3-1 0# 

5-1 0# 

x*f&me>ts z\zm<D-&mm\ztikz>£>m&mmfiL<om 
&um*mwr*. mmm 43 <o^mxm^vftm 

Myv Y7v -?m\zxm 7 <Dg>mmm&tiLtmm<Dmm& 
40 o&&m&&&*®&^ita 

[0 0 6 7] ±&&$£mw<D£rmmm&WLt.&mx)v- 
* - )v*> > * - x * ^ ^ )vm 7 * - )ixm mmm £ 

1. 2 7mmtU ft^m\Z2*<DW&*Wf&X%Z>£. 

«: 1 t-r^it, *mmm<»&mmi&&L<z>}±)VY7y7 
m\z^r)m^ftmm^mm»m^ »^if^^o. 6 
3 smm\z')>fc< hh2*<Dmm*mf&x%ze>xmK 

so [0 0 6 8] zti\tmm*mtL-rz>hmnm&zi/' 
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(9) 

15 

ma*****. zrazMisT. §«ecD**&*Twa«>-3 

co o 6 9] ±E«snK«ia. mm?o > bwmman 

VTmz&mmi^&&£V*<Dm&#mzz>\,*xm\ 
bwib^u > hmm«i<Dftm{zxYm^m2m&xtirz 

[0 0 7 0] *&, *fl**£ttV4«ftttra*9«OT 
te, 4«tB#*$4MlXkf*n>EXA4 7 0 0 (*B 

*-f >*fc*«B a*) SffiS*) t7xy-;mnB/t 
-*ATD2 1 3 1 (*B*-f >=Wfc¥«BS (ttc) MS 
S,*) 6 5 ph r £&&mL1&Wif&mi,ft>b<D*m^ft 
bfXTWS K/y7>BxXf;«88T*5B 
T — 3 3 0 9 T (HSESMfc* ^> 20 

^#d:/x>^#»T&£ 1 8 O^TSPSfifliin&LT 
* U rf v - ft: L ^ x tf x ^ > ^ 9 n :/5=-x ;i^x 5=- > 

2 2 013, 2 5 0ttt5i<!:^Ui. 
[0 0 7 1] 

mm<D$bm &±mm\zmwvrc&5\z* *mi\z& 

[0g0fB¥fetB91] 

[■ i ] *&w<D-m&m\zmzwm'7v > beam* 

[02] **M^«&o-SfeK«lc«5ffiiffi^U>ha* 

[^3] *ftm\zis$\zm<D-mmM\zftz>mm7 i J > 
[04] **^«cse^te©-ms«^sP5ffi^ r y> 

[0 5] *»*<D-l5JB«^«SMSy>J>hE««co 



#Bi¥6-2 7 5 9 5 9 

[0 7] *56^ose.rc«io-ii««jz«^^jiE»a 

[^P^oui^] 

104 ttMHttB^otawi 

i o 5 mm&t;*te\<m»&&m&m#Twmft<Dy 

loe &mmfr& 

107 « 

1 0 8 ^**nfclBB«KX^-*-^©«#t* 

3 o i ^®om^s^»^r^SM*o^xju-4>- 

302 mm<Dnmm£<z>&&*£z>-Kmib-iZx)v- 

304 &m%kMft*tmm 

3 0 5 WWyF 

30 6 ffl 

40 1 tft/tyH 

5 0 1 

6 0 1 &^*6jB«rK! 
6 0 2 If 73)x-;P 

6 0 3 Si 

6 04 m&rt9->m 

7 0 1 *¥y^B**>fe«»y7>HS 

70 2 e^g 

703 mnm 

7 04 *&UR 

705 mm 

70 6 
7 0 7 

7 0 8 7m*frto2>tf7> HH 

7 0 9 Wffc/tyF 
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(10) 



«r§§¥6- 2 7 5 9 5 9 



In) 



Id 



[01] 



102 lot 103 



[02] 
B 2 



(al 



[b! 



tc) ? 



(dl 



[03] 
H 3 

302 301 303 



^06 



^11 



[04] 
E9 4 




[05] 



E 5 

E 1 (aK&Sttt 501 105 



s 



( 1 a 



10? >oi 



IB) 



10? 

5! 



Id) 



tdi 



[06] 



B 6 




S353S SSfe^ 








[07] 
I 7 
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(11) 



#HRt6-2 7 5 9 5 9 



a2m®m mm m&m 

(72) K«V 4# 

»^;ilft«STUF*KS-ffl»r292#* *fe 

}*£JII»«SrtfF«Klrffl>T292#8! t* 



(72)^^* n m 

««JII««Sr&F«K*EBBr292Sa 4* 
«*)H»«SmF«K^tfflBI292S% * 



-449— 



